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A relatively simple system for the critical comparison of the two 
microscope images is de~cribed below. This system has advantages not 
.. 
offered by the split field optical system normally employed for the com-
parison of images . The split-field system places the images from two 
microscopes side by side as viewed through a single eyepiece. The sys-
tern discribed herein superimposes the two images in a single eyepiece, 
and displays them alternately in time. Differences and similarities in 
the two images are readily observed, because those features which are 
different appear to change at the rate of the alternating display, while 
those features which are similar do not change. This "blink" display 
principle has been used for some time in astronomy to compare pictures 
of the sky taken at different times, but its u se is not widely known. 
The optics which superimpose the images may be accommodated in the 
optical paths normally occupied by the microscope tubes. The system 
therefore displays images with the same magnification as that of the 
standard microscope optics. A schematic diagram of the optical system is 
shown in Fig. l. 
The alternating display of images is accomplished by appropriate 
switching of the light sources. Switching rates of approximately 1/10 
to 10 cps. are obtained with the circuit shown in Fig. 2. The circuit 
employs a unijunction transistor in a multivibrator section which drives 
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a bi-stable flip-flop. The state of the flip-flop dictates which of the 
two silicon controlled rectifiers will be switched on to power a GE 1630 
lamp (6.5 V., 2.75 A.). Override switches are provided which trigger 
either SCR permitting one or both of the lights to be on continuously. 
The multivibrator and flip-flop power supply is cut off when just one of 
the lights is to be used , (blink on-off). 
Both microscopes are fitted with two axis translating stages, and 
one stage can be rotated about the optical axis of the objective lens 
of the microscope to permit superposition of the images. 
The system has been found usefUl for comparing opaque replicas of 
etched crystal surfaces at magnifications of 50 to 500X. Pits at dislo-
cation sites are revealed by the etching . Replicas of the surfaces are 
made prior to and after a testing sequence, and the comparison system 
shows which dislocations were displaced. Berg-Barrett x -ray topographs 
have been examined using transmitted light in the comparison system. 
These topographs of crystal surfaces are made on high resolution plates 
with no magnification, and details of the order of a few microns in size 
can be resolved with a microscope using transmitted light (typical dislo-
cation line images are l~ wide) . Comparison of topographs of surfaces 
taken before and after a testing sequence reveal which dislocations were 
displaced. 
L3 
_j~L 
I I 
~ 
L l L2 
A Face Silvered Mirror Ll Microscope Objective Lens 
B Face Silvered Mirror L2 Microscope Objective Lens 
c Plane Glass Compensator L3 Ocular 
D Face Silvered Mirror 
E Half Silvered Mirror 
Fig. 1 Schematic Diagram of Comparison Microscope Optics 
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